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ucts formed are very unstable and are quickly converted into other
substances. By discovering the various unstable products formed
during a process of fermentation, the complexity of various reac-
tions has been revealed.
Many of the metabolic reactions produced by bacterial enzymes
are used in the study of pathogenic bacteria. The products of such
reactions are useful in the classification of bacteria, and many of the
products play an important role in industry.
Types of Food Materials. The action of enzyme systems on
various compounds has been determined for different industrial
processes. However, the complexity of the food materials found
in the animal body makes it difficult to ascertain the various nutri-
ent materials utilized by pathogenic bacteria. The chemical struc-
ture of these bacteria, the various enzymes produced by them, and
the products of their growth make it evident that their food neces-
sities do not differ greatly from other living cells.
Reference has been made previously to the oxidizing ability
of simple forms (autotrophic). There is little doubt that oxidation
provides an important means by which all bacteria make certain
food materials more suitable for their source of energy; therefore,
any carbon or nitrogen compound can serve as a source of food for
most pathogenic bacteria. From these foods the essential building
stones, carbon, nitrogen, oxygen, and phosphorus are obtained and
are reconstructed by the metabolic processes of the bacterial cell
into individual protoplasm. Since each species of bacterium has its
own enzyme system, the chemical composition of the protoplasm is
specific for each species. The importance of this composition will
be evident in the discussion on immunity.
All pathogenic bacteria do not require media in which the essen-
tial elements are present. Tissues, tissue extracts, blood serum, and
whole blood are universally used to support the growths of most of
the bacteria producing disease in man and animals.
Growth Accessory Substances. The stimulation produced by
tissues and tissue fluids has been a subject of considerable investi-
gation. This has been particularly true since the importance of the
vitamins in the growth of animals has been proven. The substances
commonly called growth accessory substances may be termed
bacterial vitamins. Most materials which are stimulating to bac-
terial growth are those of the Vitamin B complex, especially thia-
min, riboflavin, pantothenic acid, and nicotinic acid. However, such
substances as glutamine, pimelic acid, adenine, and uracil have
been found effective.
In the early studies of the influenza bacillus it was found that
whole blood was essential for growth, hence, the genus name
Hemophilus. It is now recognized that two factors, one, called "X"